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EXECUTIVE SUMMARY
The U.S. Air Force (USAF) remotely piloted aircraft MQ-1 Predator and MQ-9 Reaper sensor operators (SOs) represent a group of enlisted airmen in a high-demand, high-precision, aviation-related position where they have a pivotal role in precision-strike aerial operations. This study evaluated psychological baseline test scores from the NEO Personality Inventory-Revised (NEO PI-R) on enlisted airmen who became operational Predator/Reaper SOs in an effort to assess how key personality traits (e.g., neuroticism, extraversion, openness, agreeableness, conscientiousness) distinguished them from peers in the civilian, general population as well as AC-130 gunship SOs. This study also developed occupationally specific normative data and distribution of personality scores for use in aeromedical evaluations of Predator/Reaper SO training applicants and incumbents. The results of the study shed light on objective personality traits and differences and assist military psychologists and flight surgeons with the interpretation of NEO PI-R test scores when evaluating the suitability and fitness for duty of training applicants and incumbents for such a unique and demanding career field. A case study and clinical vignette are provided to illustrate the practical application of study findings.
The findings and views expressed in this study are those of the authors and do not necessarily reflect the official position of the USAF or Department of Defense leadership. This study was conducted, in part, via research funds from the Defense Health Program. INTRODUCTION U.S. Air Force (USAF) MQ-1 Predator and MQ-9 Reaper sensor operators (SOs) have a critical role in remotely piloted aircraft (RPA) missions supporting intelligence, surveillance, reconnaissance (ISR) and precision-strike weapons operations. Their skills as image analysts are key to identifying and targeting enemy combatants and assets and areas of high military interest. The growing demand for Predator/Reaper aircraft and the increasing gap in available manpower to support such operations have increased the need to identify those airmen with the "right stuff" who can successfully pass training and adapt to the operational rigors of such a high-demand, high-precision duty position. Subject matter experts (SMEs) report this position requires enlisted airmen to possess a unique set of traits and characteristics (Ref 1). Specifically, high levels of self-discipline, self-confidence, emotional stamina, resilience, decisiveness, composure, perseverance, and motivation have been reported by SMEs to be critical to training and adapting to the operational demands. The identification of key attributes (e.g., personality traits) that distinguish enlisted airmen for Predator/Reaper SO duties is crucial to aeromedical and recruitment agencies responsible for the sustainment and performance of those selected for such critical ISR and weapon-deploying operations.
General cognitive ability and aptitude have been established as having a substantial influence on the training and job performance for civilians (Ref 2,3) as well as enlisted USAF personnel . However, the influence of personality traits is also reported to have an impact on job performance, retention, and satisfaction . In particular, personality traits may add to the incremental validity of personnel selection practices (Ref 2, 13) and are considered critical to the selection of U.S. military personnel in high-demand, high-risk duty positions (Ref 14) . However, at the present time, there are no published studies regarding objective personality testing of Predator/Reaper SOs. As a result, the knowledge and research on normative personality traits of those who occupy such a highly specialized aviation-related career field are limited.
To fill the gap in the literature, this study evaluated psychological baseline test scores from the NEO Personality Inventory-Revised (NEO PI-R) on enlisted airmen who successfully passed MQ-1 Predator/MQ-9 training in an effort to (a) obtain normative personality testing on Predator/Reaper SO incumbents to assess how the personality traits of such a specialized group of enlisted airmen differ from the civilian, non-aircrew general population; (b) assess how key personality traits (e.g., neuroticism, extraversion, openness, agreeableness, conscientiousness) for incumbents differ from enlisted airmen who pursue ISR weapon-deploying SO duties in a manned airframe, the AC-130 gunship; and (c) develop occupationally specific normative data and distribution of personality scores for use in aeromedical evaluations. A case vignette is provided to illustrate application of study findings. The results of the study aim to shed light on objective personality traits and differences and assist military psychologists with the interpretation of NEO PI-R psychological test scores when evaluating the suitability and fitness of training applicants and incumbents.
Role and Aircrew of the MQ-1 Predator/MQ-9 Reaper
Although the Department of Defense (DoD) has a large inventory of remotely piloted aircraft, the MQ-Predator and MQ-9 Reaper have emerged as dominant ISR weapon-bearing aircraft. Such aircraft have become critical assets to combatant commanders. Overseeing U.S. military Operation Iraqi Freedom and Operation Enduring Freedom, such aircraft have a pivotal role in providing force protection, armed reconnaissance, close air support of ground troops, and precision "aerial sniper" strikes. They allow for identification and tracking of enemy combatants and assets, streaming of live "real time" video to increase visibility of areas of interest for joint forces, as well as survey post-strike battle damage to ensure effective mobilization of targets. Such aircraft have given ground forces and combatant commanders a new and diverse set of real time options that have greatly increased their ability to interdict enemy movement and assets. As a result, the MQ-1 Predator and MQ-9 Reaper have emerged as invaluable "go to" ISR weapons systems (Ref 15) . Because of the unique capabilities such airframes provide and their roles in supporting joint special operations, such aircraft have been deemed invaluable, and the USAF is committed to fully developing and maximizing the role of such aircraft to include identification and selection of commissioned officers and enlisted personnel with the "right stuff" for being Predator/Reaper crew members.
The MQ-1 Predator/MQ-9 Reaper has a crew of three military personnel composed of a commissioned officer (i.e., a pilot) and two enlisted personnel (i.e., the sensor operator and mission intelligence coordinator). Although each crew member is instrumental in successful mission performance, there is growing attention on the SO's role because of the requirements of this position for identifying and targeting enemy combatants and resources through highly sophisticated and complex imagery analysis and electronic weaponry. The SO works with the integration of cutting-edge developments in computer-based, aviation, and satellite technology. Without such a crew position, the reconnaissance and force protection capability of the Predator/Reaper aircraft is significantly limited.
Duties and Role of the Predator/Reaper Sensor Operator
The In general, Predator/Reaper SOs employ airborne sensors in manual or computer-assisted modes to actively and/or passively acquire, track, and monitor still and moving airborne, maritime, and ground objects; enemy combatants; and assets. They conduct operations and procedures in accordance with special instructions, air tasking orders (ATO), and rules of engagement. They assist RPA pilots through all phases of employment to include mission planning, flight operations, and debriefings. Specific duties include (a) conducting reconnaissance and surveillance of potential targets and areas of interest; (b) detecting, analyzing, and discriminating between valid and invalid targets using synthetic aperture radar, electrooptical, low-light, and infrared full-motion video imagery, and other active or passive tracking systems; (c) assisting in air navigation, air order of battle (AOB) integration, fire control planning, and determining effective weapons control and delivery tactics to achieve overall mission objectives; (d) receiving target briefs (9-liners) for weapons delivery and conducting immediate first phase battle damage assessments for up-channel coordination and potential reattack; (e) utilizing laser target marking systems to provide target identification and illumination for onboard weapons delivery and being responsible for terminal weapons guidance; (f) performing preflight and in-flight mission planning activities in accordance with unified combatant command and theater rules of engagement; (g) understanding tactics, techniques, and procedures for friendly and enemy AOB assets; (h) operating mission planning ancillary equipment to initialize information for download to airborne mission systems; (i) receiving, interpreting, extracting, and disseminating relevant ATO, airspace control order, and SPINs information; (j) participating in post-flight debriefing to establish mission accomplishments and potential procedural development; (k) researching and studying target imagery, friendly and enemy orders of battle, and offensive and defensive capabilities from various sources; and, lastly, (l) assembling target information, locating forces, and determining hostile intentions and possible tactics.
As can be surmised from above, this enlisted position requires a person to visually discriminate and synthesize various forms of visual and auditory information necessary for sustaining situational awareness. For example, the SO must effectively attend to the electronic video to calibrate instruments and distances of specific ground objects while maintaining vigilance to visual and auditory input from ground forces, aircrew, and command. The SO must also effectively communicate with various groups of military personnel to report the identification and discrimination of targets and to assist in the deployment of weapons. The SO must also sustain visual targeting during and following the employment of weapons to ensure accuracy and damage assessment. This includes visually observing the destruction of fixed and moving objects (such as buildings and cars), as well as the wounding and death of human combatants.
As mentioned above, SOs must carry out their duties in a confined environment with specific rules of engagement, tactics, and techniques. As a result, command and medical leadership (Ref 1) concludes that such a high-demand, high-precision duty position of a Predator/Reaper SO is best suited for military personnel with a unique set of psychological attributes (e.g., cognitive aptitudes, personality traits, and motivation). For a more in-depth review of Predator/Reaper SO duties, please see Nagy, Muse, and Eaton (Nagy J, Muse K, Eaton Although the risk to personal safety has been removed due to the unmanned nature of RPA operations, the monotonous nature of the work that is interrupted by unpredictable and intense moments of combat can be both mentally and physically fatiguing. Despite the potential for fatigue, the SO must quickly and efficiently monitor and respond to multiple visual and auditory sources of communication with the pilot, mission intelligence coordinator, ground forces, and other aircrew (manned and unmanned). The duties of an SO are clearly high demand because of the unique skill set related to surveillance and precision-strike operations, and mistakes can come at a significant risk to the lives of others, military operations, national security, and foreign relations. Understanding basic principles of aviation, crew resource management, communication protocols, geo-spatial mapping, imagery and full motion video analysis, as well as principles of reconnaissance, targeting, and weapons deployment are key components to SO tasks. However, SOs are also faced with the highly unique challenge of providing continual support to combat operations in theaters of conflict while living and working in a peaceful environment and managing domestic roles (i.e., spouse and parent) and responsibilities. Effectively adapting to the Predator/Reaper platform requires SOs to effectively balance and integrate their role as a war fighter with their personal lives.
Reasons for Modern Normative Data for MQ-1 Predator SOs
The selection of enlisted personnel for Predator/Reaper SO begins with medical flight screening to ensure there are no disqualifying aspects regarding a training applicant's psychological disposition. According to USAF aeromedical policy and Air Force instruction (AFI), Predator/Reaper SO training applicants must meet aeromedical ground-based controller standards (Ref 16). As a result, an aeromedical evaluation of a Predator/Reaper SO training applicant's (or incumbent's) psychological disposition is often required when there is a history of a developmental disorder (e.g., attention deficit and hyperactivity, learning disorder), emotional problem (e.g., depression, anxiety), or suspicion of maladaptive personality traits. In general, personality testing is a common part of an aeromedical evaluation when there is concern regarding a training applicant's (or incumbent's) psychological disposition affecting his or her ability and reliability to participate in such high-demand, high-precision aviation-related duties.
Furthermore, all Predator/Reaper SO training applicants and incumbents must be evaluated by a flight medicine physician and given an aeromedical adaptability rating). The rating is a dichotomous response of satisfactory or unsatisfactory. According to USAF aeromedical policy (Ref 16) , if a flight medicine physician perceives a training applicant has a given set of personality traits or characteristics that is incompatible with the demands of the crew position, then he or she can be disqualified from his or her position. However, without having any empirical studies regarding personality testing of enlisted airmen who passed versus failed Predator/Reaper SO training, it is difficult to accurately assess whether or not certain traits are incompatible for the high-demand, high-precision Predator/Reaper environment.
However, it is unclear if normative data based upon the civilian, non-aircrew general population are adequate for evaluating Predator/Reaper SOs. For example, what may be considered abnormal (or cause of concern) in the general population may be a common and adaptive trait of enlisted airmen who succeed as Predator/Reaper SOs and vice-versa. Incorrect interpretations of SO training applicant (or incumbent) test scores may occur if normative data based upon civilian, general population are different than those who succeed as Predator/Reaper SOs.
Predator/Reaper SOs vs. AC-130 Gunship SOs
It is also unknown if there are striking differences between Predator/Reaper and AC-130 gunship SOs. Based upon the authors' experiences of consulting with line operators and flight medicine physicians from several Air Force installations, many perceive SOs assigned to different airframes (i.e., MQ-1 Predator vs. AC-130 gunship) have a different set of personality traits. For instance, it has been reported that AC-130 gunship SOs appear to be more aggressive, competitive, extroverted, and excitement seeking, perhaps, in part, to the requirements of flying in a combat zone at great risk to personal safety. In contrast, others have reported Predator/Reaper SOs to be more interpersonally warm, gregarious, and trusting, as well as more imaginative. It is difficult to identify the roots of these perceptions, which appear to be the result of stereotypes portrayed in the media regarding personnel who gravitate toward computercentered careers. The flight medicine physicians and line operations that do report such differences tend to base their judgments on subjective impressions. Many do not share the same perceptions or report distinct differences across airframes. This discrepancy in perception has been the subject of discussion and debate between flight medicine physicians and line operators throughout the Air Force. However, there are no published studies assessing personality differences between MQ-1 Predator and AC-130 gunship SOs to clarify this issue. Personality traits that distinguish the two groups would be helpful for line and aeromedical leadership to understand the idiosyncrasies and culture of each group, as well as further improve the interpretation of psychological test scores of training applicants and incumbents seeking to enter into the Predator/Reaper career field.
Purpose of Study
As mentioned previously, to fill the gap in the literature, this study evaluated psychological baseline test scores from the NEO PI-R on enlisted airmen who successfully passed MQ-1 Predator SO training in an effort to (a) assess how the personality traits of such a specialized group of enlisted airmen differ from the civilian, non-aircrew general population; (b) assess for whether there are key personality traits (e.g., neuroticism, extraversion, openness, agreeableness, conscientiousness) for Predator SOs that distinguish them from SOs with similar duties that support manned airframes (i.e., AC-130); and (c) develop occupationally specific normative data and distribution of personality scores for use in aeromedical evaluations. 
METHODS
Participants
Measures
The NEO PI-R measures five major personality domains and the facets or traits that underlie each domain. The five domains are (a) Neuroticism -general tendency to experience negative emotions (e.g., anxiety, anger, depression) and overall susceptibility to psychological distress; (b) Extraversion -general level of interest in social groups/events and general expressions of warmth, gregariousness, assertiveness, and optimism, as well as interest in excitement and group activities; (c) Openness -flexibility with thinking and behaving differently, attentiveness to inner feelings, willingness to entertain novel ideas and unconventional values; (d) Agreeableness -general interpersonal tendencies regarding altruism, trust, straightforwardness, interest in avoiding conflict, competitiveness, and tendermindedness; and (e) Conscientiousness -general level of interest in planning, organizing, carrying out tasks, self-discipline, and achievement. Each of these domains is composed of six additional facet scores. These domains and facets found in the NEO PI-R serve to provide a comprehensive measurement of adult personality, with the goal of being a multipurpose personality inventory useful for predicting many criteria (Ref 17) .
The NEO PI-R inventory contains a total of 240 statements that require subjects to respond on a Likert-type scale ranging from 1 ("strongly disagree") to 5 ("strongly agree"). The reliability coefficients for the 30 facets are reported in the test manual and range from .56 to .81. The normative sample, Form S for adults, served as the general population norms for this study. For our SO study, the paper and pencil version of the NEO-PI-R was used. This version is selfpaced, uses a standardized set of instructions, and is scored automatically.
Procedure
USAF operational leadership within line Air Combat Command and Air Force Special Operations Command units was contacted regarding the purpose of the study and the need for objective personality testing from personnel within the RPA MQ-1 Predator/MQ-9 Reaper and AC-130 gunship SO career fields to improve the aeromedical evaluation process of such airmen. Military leadership encouraged all available SOs to participate in the testing. A list of volunteers for testing was solicited by leadership through e-mail, phone, and in-person requests.
Participants were informed of the purpose of the study and that nonparticipation would not have a negative effect on their occupational prospects. They were informed individual test results were confidential and would not be included in their military medical or personnel records. They were also instructed that military leadership would not have access to individual scores and their test results would remain locked within the Department of Neuropsychiatry at the USAF School of Aerospace Medicine. They were instructed on the purpose of the research, which was to develop occupationally specific normative data for personality testing and to improve the aeromedical evaluation process for sensor operators supporting remotely piloted and manned aircraft operations. They were instructed on how they could obtain access to their test scores, if desired, at a later date. Volunteers were assigned to small groups of 5 to 10 participants and tested in a classroom within the squadron facility. Participants were given the paper and pencil Form S version of the NEO PI-R, as previously noted, which was self-paced and scored automatically. Table 1 provides the percentile equivalent scores according to the distribution of t-scores (based on the combined male-female civilian population normative data) for the domains and facet subscales for the NEO PI-R. Analyses of the data indicate a normal distribution for each of the variables. The table shows the distribution of t-scores according to specific percentiles. For example, in the seventh, although a t-score of 50 for the Vulnerability facet subscale is in the 50 th percentile and within normal limits for the civilian population, according to Table 1 , such a score corresponds with the 90 th percentile and well above normal limits based upon the distribution of t-scores for the sample of Predator/Reaper SOs. The distribution table allows a psychologist to accurately interpret t-scores based upon the civilian normative sample in relation to the distribution of Predator/Reaper SOs. Table 2 shows the means and standard deviations for enlisted airmen (incumbents) who successfully passed training, those who failed training, and the civilian combined male/female adult normative sample for the NEO PI-R (Ref 17). Table 2 also shows t-scores, p-values, and effect sizes for between-group comparisons for each domain and each facet. Two-tailed t-tests were conducted comparing the means of incumbent SOs to those who failed and for the civilian normative sample for each domain and facet score. For purposes of this study, we considered differences that met the following criteria to be operationally significant: (a) the a priori Type I error rate was set at p < .05 and (b) the effect size was equal to or greater than d = .50 (Ref 18). 
RESULTS
DISCUSSION
Predator/Reaper SOs vs. General Population
The first objective of this study was to obtain normative personality testing on MQ-1 Predator SO incumbents to assess how the personality traits of such a specialized group of enlisted airmen differ from the civilian general population.
The normative test scores from the NEO PI-R indicate that MQ-1 Predator SOs are interpersonally less agreeable than peers in the general population. They tend to be more cynical and skeptical and to assume that others may be dishonest or dangerous. They are also more likely to be craftier in their interactions with others, as well as more aggressive and competitive and less likely to withdraw from conflict with others. They also tend to be more hardheaded and to make decisions based upon logic rather than emotional appeal. These individuals are less likely to maintain a high degree of control over their emotional disposition. They tend to be less interested in aspects related to performing arts and the aesthetic appeal of objects. They have a higher need for stimulation and sensation seeking and also tend to be more likely to motivate themselves to accomplish tasks. They often may perceive themselves as capable of handling highly difficult, demanding, and stressful situations. These observed differences revealed above provide insight into how the emotional and interpersonal disposition of Predator/Reaper SOs differs from their peers in the civilian normative sample. It also provides salient information into personality traits that can be predicted to be found in those candidates who adapt to the demands of both military life and the unique stressors found in the MQ-1 Predator operational environment.
As mentioned previously, the NEO PI-R is a well-developed personality measure that assesses traits considered critical to performance as reported by interviews with Predator/Reaper SMEs ( Ref 19) . It was reported earlier in a study of SMEs that higher than average levels of resilience to stress (or other negative emotional states), need for excitement-seeking, and compartmentalization of emotions are required to adapt to the operational demands. The results of this study support such perceptions held by SMEs within the RPA community.
Although Predator/Reaper SO scores reflected differences in other personality traits (e.g., less likely to report fear or sadness, higher levels of assertiveness, more open to ideas and creative thought, more likely to follow a behavioral routine), the magnitude of the difference was small (i.e., Cohen's d effect size .25 through .45) and did not meet the required cut value (i.e., Cohen's d effect size of .50) to be considered operationally relevant. However, it is possible that a large sample size would result in a greater effect size, thereby confirming the perception held by SMEs. In previous studies, SMEs have noted that SOs who displayed high levels of confidence and developed skills to compartmentalize their emotions also possessed a high level of conscientiousness, perseverance, and success-oriented characteristics that appeared to distinguish them from among those who showed difficulty in SO training and operational duties (Ref 19) . However, caution is urged to not generalize the results of this study to nonweapondeploying SOs (e.g., SOs from manned aircraft such as J-STARS or AWACS) or similar image analysts supporting intelligence operations, as these SOs may not have developed the needed skills in compartmentalizing their emotions that these duties often require. These duties may lack the rigors of training and operational demands seen in the MQ-9 Reaper/Predator SO fields, which thus may insulate them for taxing and stressful emotional tasks associated with their weapon-deploying SO brethren. This is consistent with results seen in the study of AC-130 gunship SOs that noted that persons who are overly self-conscious, lack self-confidence and/or decisiveness, and have a significant history of emotional difficulties and/or conflict are poorly suited for the occupational demands of RPA operations (Chappelle et 
MQ-1 Predator SOs vs. AC-130 Gunship SOs
The second objective of this study was to assess how key personality traits (e.g, neuroticism, extraversion, openness, agreeableness, conscientiousness) for MQ-1 Predator SOs differ from SOs with similar duties but supporting a manned aircraft (i.e., AC-130 gunship).
As mentioned previously, it was perceived by many line operators that Predator/Reaper SOs were less resilient due to the remote nature of their operations. They perceived AC-130 gunship SOs to be more resilient, more competitive, more conscientious, and more excitementseeking due to the notion that they must perform their duties in a combat zone in highly demanding situations with high risks to personal safety. Indeed, specific portions of the USAF aircrew training program revolve around survival, evasion, escape, and resistance techniques, which these aircrew receive to specifically prepare them if they are shot down and/or captured in the performance of their combat duties. However, upon further review, others do not perceive such differences in the two SO groups. Instead, it can be proposed that Predator/Reaper SOs share many of the same traits as their AC-130 SO peers given the commonality of much of their training. Many areas do indeed have a significant amount of overlap in their training and/or duties. Imagery analyses, ISR, and weapon-deploying support roles are often similarly employed in theater, regardless of the unmanned nature of their operations. Indeed, it is also notable that the results of this study did not find any significant differences in scores on the domain or facet subscales as measured via the NEO PI-R between Predator/Reaper and AC-130 gunship SOs based upon the conservative statistical cut-off criteria established prior to analysis. Thus, the results of this study may indicate that the personality traits of Predator/Reaper SOs, as a group, are more like AC-130 gunship SOs than like their peers in the civilian general population.
Similar to the comparison with the civilian population, Predator/Reaper SO scores reflected differences in other personality traits (e.g., less likely to report fear, higher levels of assertiveness, more likely to express positive emotion, more likely to be achievement-striving and self-disciplined), but the magnitude of the difference was small (i.e., Cohen's d effect size .25 through .45) and did not meet the required cut-off value (i.e., Cohen's d effect size of .50) for operational relevance. Because the magnitude of the difference was very small, it is unlikely that such personality traits represent clear differences between groups.
Given that the number of selectees screened each year is relatively large and likely to grow given the increasing demand for Predator/Reaper operations, the use of the NEO PI-R for new recruits (direct accessions or cross-training applicants) or similar personality measures may allow for a more focused evaluation of traits and greater granularity in determining how an enlisted airman within the SO selection pool varies on traits considered critical to performance (Ref 1). Thus, it is especially important to select the candidate with a given set of personality traits likely to contribute to successful performance given that (a) the economic costs are high; (b) the nonstandard, unconventional duty demands of the position are psychologically demanding; and (c) Predator/Reaper operations are carried out in an environment where the threat to human safety, issues of national security, foreign relations, and mission failure can be substantial and far reaching.
Aeromedical Application and Clinical Vignette
The third objective of this study was to develop occupationally specific normative data and distribution of personality scores for use in clinical psychological aeromedical evaluations for Predator/Reaper SOs for use in aeromedical evaluations.
Through the use of normative data, it is possible to examine the degree of specific traits on particular scales as compared with a specific group. On the other hand, pattern analysis of an individual's scores on several personality traits (domain and facet scales) creates an overall profile that provides an indication of how strengths and weaknesses related to adapting to a given setting or situations. For example, if a Predator/Reaper SO applicant's scores on personality testing reveal (when compared with successful airmen in that platform) someone who is significantly vulnerable to stress (or other negative emotional states) and highly avoidant of high risk activities with significant difficulty compartmentalizing his or her emotions, then there would be reason to suspect the person's emotional-interpersonal disposition may be incompatible with the inherent risks and dangers associated with Predator/Reaper SO duties in accordance with AFI and aeromedical policy ( Ref 16) . On the other hand, if an SO has been disqualified from participating in Predator/Reaper operations due to a history of anxiety, but his or her scores now reflect a high level of emotional and interpersonal functioning and are within normal limits when compared with other Predator/Reaper SOs, then there may be reason to conclude he or she could return to his or her flying duties.
The results of Table 2 and the description of personality descriptors of Predator/Reaper SOs above are based upon averages, and individual characteristics can vary widely. As a result, it is important to utilize the percentile tables in Table 1 of this study when clinically evaluating and interpreting the scores of a Predator/Reaper SO (or training candidate). The percentile table allows a psychologist to determine how specific scores compare with the distribution of scores for rated Predator/Reaper SOs who successfully passed training as a group. In general, scores that fall above the 90 th or below the 10 th percentile can be viewed as outliers and significantly different from most Predator/Reaper SOs.
The utility of these data is illustrated by the case of a male Predator SO with a history of an adjustment disorder with prominent anxiety in response to several clustering life stressors. His history of an adjustment disorder disqualifies him from Predator duties according to USAF aeromedical policy (Ref 16) . In this case, he needed an evaluation to determine if his emotional and interpersonal disposition had returned to baseline, his adjustment disorder was fully resolved, and he fully met the aeromedical waiver criteria for returning to his operational duties. The psychologist who evaluated him included psychological testing (e.g., NEO-PI-R) in the evaluation. It was particularly important for the psychologist to determine if his emotional and interpersonal disposition was compatible with managing the rigorous nature of his duties as a Predator/Reaper SO providing direct ISR and weapon-deploying support to operations in theater.
Based upon the SO's responses to items on the domain and facet scales of the NEO PI-R, the psychologist discovered his scores (when compared with peers in the civilian, non-pilot normative sample) were within normal limits. However, the distribution table in this study reveals that his scores for specific traits (deemed critical to performance by SMEs) are well outside normal limits for Predator/Reaper SOs as a group. According to the data from Table 1 , when compared with other Predator/Reaper SOs, his vulnerability to stress (score = 50) and anxiety (score = 51), depression (score = 53), as well as general level of self-conscientiousness (score = 53) are at or above the 90 th percentile. Furthermore, his scores regarding propensity to engage in high risk activities (score = 34), sense of orderliness (score = 45), and self-confidence (score = 39) are well below the 10 th percentile. His scores suggest his emotional and interpersonal disposition and motivation are lower than expected and his vulnerability to anxiety and other stress-related difficulties is higher than expected and outside the normal limits of Predator/Reaper SOs.
Equally as important to comparing his scores to occupationally specific normative data was comparing his scores to baseline information obtained from discussion with supervisors in his chain-of-command and his spouse. After reviewing collateral information from others in addition to his current test scores, the psychologist concluded the Predator SO training applicant's risk of recurrence was higher than expected in the face of the high-risk, challenging, and dangerous conditions associated with Predator/Reaper duties, especially weapon-deploying support in current combat zones. As a result, his psychological disposition did not appear to meet the aeromedical criterion for ground-based controller duties, and it was believed he could benefit from additional mental health care. The normative data included in Table 1 helped the psychologist to render a difficult and very important decision about the SO's readiness to return to his Predator duties, where the consequences of mission failure are high.
It is clear that population-specific normative data are helpful for evaluating Predator/Reaper SOs when rendering aeromedical decisions about their psychological disposition and suitability for participating in high-risk, aviation-related operations. This is especially the case when assessing how the psychological disposition of an applicant compares with other Predator/Reaper SOs who successfully passed training. There are significant group personality differences between the Predator/Reaper SO normative scores and those utilized in the NEO PI-R civilian, combined general population normative sample. As a result, psychologists should be sensitive to such differences and utilize normative data that match the purpose of the evaluation and represent the group with which an applicant or incumbent is being compared. Otherwise, a psychologist may mistakenly conclude that a given set of personality scores is within normal limits when, in fact, the scores are not when compared with occupationally specific norms for a high-risk, high-demand career field. As mentioned earlier by Chappelle et al. (Ref 19) , normative data are key to the clinical interpretation of psychological test scores that are a part of the evaluation process for selecting applicants for high-demand, high-operational military career fields and for considering a person's readiness for returning to such a career field after being disqualified for psychological reasons.
Limitations of the Study
Although this study used reliable and valid measures of personality, there are limitations. First, generalizing the results of this study to other USAF SOs in other airframes (e.g., JSTARS and AWACS) is likely not to be appropriate. The selection process, type of military flying, and aviation-related missions differ. Second, the significant differences between USAF Predator/Reaper SOs and the civilian NEO PI-R normative sample may be, in large part, due to age and educational differences. Third, as mentioned previously, caution should be given to the personality descriptors of Predator/Reaper SOs above because they are based upon averages; individual characteristics can vary widely. Fourth, aeromedical evaluations that involve the assessment of Predator/Reaper SO training applicants (as well as incumbents) and those being considered for return to their high-risk, high-demand operational duties should include collateral sources of information from others (e.g., spouse, military commander, supervisors) and clinical interviews to fully understand the reliability and validity of specific test scores. Fifth, the civilian, non-pilot normative group for the NEO PI-R is based upon U.S. census data projected for 1995 and is likely not representative of the current general population revealed by more recent U.S. census data. As a result, the need for a modern and population-specific comparison group (to not rely exclusively on the normative group from over 15 yr ago) when interpreting USAF Predator/Reaper SO (and training applicant) scores on the NEO PI-R is becoming increasingly important. And, lastly, the absence of validity scales within the NEO PI-R makes it difficult to assess the degree of impression management that participants of this study engage in while completing the test. Similar to the limitations in a study of personality traits of U.S. pilots (Ref 19) , it is possible that participants consciously responded to items in a way that would create the impression of having the "right stuff." An alternative personal test measuring similar traits with well-developed validity scales may help to reveal the degree of impression management influencing test results.
It is also important to note that although the results of this study suggest that Predator/Reaper SOs are more like AC-130 gunship SOs as a group, the results do not suggest that those who successfully pass Predator/Reaper training will also successfully adapt to AC-130 gunship training. Rather, the results of this study suggest that certain personality traits may influence performance. The study does not suggest that such traits are sufficient for successfully adapting to the Predator/Reaper operational environment. There are other variables that likely account for performance outcomes and that distinguish those who voluntarily enter AC-130 gunship versus Predator/Reaper operations. For instance, SMEs also reported motivation and inherent interest in the job duties specific to a manned or remotely piloted aircraft platform as critical factors for successful SO performance (see Chappelle et al., p. 16; Ref 19).
CONCLUSION
A valid psychological assessment is a crucial part of the process of providing psychological services to military personnel in unique and high-risk aircrew positions such as AC-130 gunship SOs and Predator/Reaper SOs. In addition to ability and motivational factors, personality characteristics play a key role in the success of SOs in these two unique aviation career fields. Normative data when compared to SME reports suggest that the successful SO is extroverted, assertive, highly competitive, achievement oriented, and tough minded. This can be expected to hold true across both the AC-130 gunship SO and Predator RPA SO career fields. While limited data are available due to the small number of female SOs currently operational, one can also predict that female SOs also possess similar personality characteristics. Female SOs may be found to be slightly more open to new ideas or experiences as their personality testing demonstrates; however, that is likely congruent with their choice of military aviation as a career field, which, despite much progress in current American society, is still a controversial and nontraditional role for women in the general population as well as within the U.S. military. In such cases, NEO PI-R data can be particularly useful for comparing aircrew applicants to members of the general population for specific male/female norms and obtaining data that can assist in the accurate diagnosis (or nondiagnosis) of psychological issues in both the applicant and current aviator and the selection of possible interventions by both flight surgeons and military aviation psychologists.
The identification of key psychological attributes of AC-130 gunship SOs and Predator RPA SOs is essential to identifying aircrew who are suitable for the unique nature of these operations and who are able to adapt and thrive in this unique and growing critical career field. The results of this study provide psychologists with valuable clinical information that identifies traits that differentiate AC-130 gunship SOs and Predator SOs across several personality domains and facets when compared to the general population who have undergone similar testing. The test scores from the NEO-PI-R given to the above populations in this study do indicate that, as a composite group, successful airmen in the Predator/AC-130 gunship SO career fields do appear to have different and unique personality traits than those in the general civilian population. Specifically, in five of the domain facets within the NEO PI-R personality constructs, significant differences in Neuroticism, Extraversion, Openness, Agreeableness, and Conscientiousness were noted. In addition, it appears that airmen who have been successful in training as well as their line operational duties in the USAF were more likely to be assertive; less vulnerable to emotional distress (such as anxiety and depression); and less open to imagination, aesthetics (i.e., expressive arts), and inner feelings than seen in other less successful candidates. These members were much more successful than their peers in completing tasks, less skeptical of others and their intentions, and less trusting while also being more conscientious and willing to pursue self-interests, disciplined, orderly, deliberate, and achievement striving with a strong sense of duty as demonstrated by further detailed examination of their facet and domain scores obtained within the NEO PI-R. In studies and commentary by SMEs within the RPA community, those who failed SO training or were thought to be less successful/high-performing aircrew often lacked these characteristics when their NEO PI-R scores were examined. Thus, these isolated scores when fully taken into consideration lend significant support to the involvement of military clinical flight surgeons and psychologists in the selection of RPA applicants as well as in opinions regarding these vital aircrew's suitability for continued RPA SO duties and sustainment of the career field (Ref 19) .
These results of our study show not only unique traits and facets needed for success in these two career fields as compared to the general population but also where they share similarities. It is likely that these similar duties have similar overlap in key attributes. AC-130 gunship SO responsibilities and capabilities overlap those of Predator RPA SOs in many areas. Both share similar full motion video surveillance capability, provide vital ground troop support and reconnaissance, and involve precision aerial strike capability in their current operational capacity/use. The only primary difference is that AC-130 gunship SOs must also deal with the additional concerns of aerial flight and the physiological and physical issues that also accompany it (i.e., motion sickness, hostile fire, etc.). However, the unique similarities of these two career fields may be of particular importance to Air Force decision makers in the shaping and implementation of policies affecting the AC-130 gunship and Predator RPA SO career fields. It cannot be ignored that choices regarding minimizing the acquisition, selection, manning, and retention costs of these operations while also maximizing their efficiencies will continue to be important as USAF leadership seeks to expand these career fields. This can be expected to be of continued importance as the numbers, role, and prominence of these duties evolve in future operations.
Additionally, similarities in normative personality data between these two groups may prove to be very useful to those tasked with the development of aeromedical policy and fitness for duty decisions affecting aircrew in these career fields. The results of this study additionally show that normative data obtained can be valuable to military health professionals (i.e., flight surgeons and psychologists) tasked with the day-to-day care of these aircrew. Properly used and interpreted, these data can assist with making informed aeromedical decisions and
